Beneficial effects of combined benazepril-amlodipine on cardiac nitric oxide, cGMP, and TNF-alpha production after cardiac ischemia.
The aim of this study was to determine if myocardial inflammation is increased after myocardial ischemia and whether angiotensin-converting enzyme inhibitors, calcium channel blockers, or diuretics decrease mediators of inflammation in rats with induced myocardial ischemia. Changes in cardiac interstitial fluid (CIF) levels of nitric oxide metabolites (NOX), cyclic guanosine 3',5'-monophosphate (cGMP), angiotensin II (Ang II), and tumor necrosis factor-alpha (TNF-alpha) were monitored with/without oral administration of benazepril, amlodipine, combined benazepril-amlodipine, or hydrochlorothiazide. Using a microdialysis technique, levels of several mediators of inflammation were measured after sham operation or 30-minute occlusion of the left anterior descending coronary artery. Compared with sham animals, levels of CIF NOX and cGMP were decreased in animals with ischemia (P < 0.001). Benazepril or amlodipine significantly increased NOX levels (P < 0.05 vs. untreated ischemia), but only benazepril significantly increased cGMP (P < 0.05). Combined benazepril-amlodipine further increased CIF NOX and cGMP (P < 0.001), compared with either drug alone. CIF Ang II and TNF-alpha in sham animals did not change significantly. In animals with ischemia, CIF Ang II and TNF-alpha increased progressively. Amlodipine alone, benazepril alone, or combined benazepril-amlodipine significantly reduced TNF-alpha (P < 0.01 for monotherapies and P < 0.001 for combination therapy). Hydrochlorothiazide did not cause significant changes in NOX, cGMP, or TNF-alpha. Combination benazepril-amlodipine may be beneficial for managing cardiac ischemia.